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　　§I　Production of pion
　　Since the research of cosmicray pion by Lattes, OCCIALINI and ＰｏｗＥＬＬ１)，ａｎｄ
　　　　　　　　　　　～moreover the identification of artificial pion with natural one by Gardner and
ＬＡＴＴＥＳ２)，ｗherｅthe former was produced in bombarding a target (carbon, beryllium,
copper, or uranium) by 380-Mev alpha particles in the 184-inch Berkeley cyclotron,
the interaction betwee pion and other particles was investigated very accurately.
　Pions exist as ａ positive, negative and neutral particle. That the charged pions have
exactly one unit of the ｅｌｅ°ｅ｢itarycharge」s showed by the capture of charged pions
in hydrogen or deｕtｅriｕm3)'４)･
　Mass of chargec! pion is determined by measuring the range and momentum in the
nuclear emulsion by Smith, BiRNBAUM and ＢＡＲＫＡＳ５).Ｔｈｅyemployed the range・
ｍｏｎ!entum relation･
　　　　　　　　　(range)×(ｍｏｍｅｎtｕｍ)‾3‘5°(constant)×(ｍａss)‾2'5 ・　　(トI)
and got the next mass value･
　　mass of positive pion ° mass of negative pion = 273 x (electron mass)　･(ト2)
Chargec! pion decays at rest into ａ charged muon and ａ ｎｅｕtｒinol).Ｍｅａsｕｒing a
range of muon (ｉｎａ similiar ゛ａy at pion)･゛'ｅ get the mass of ｍｕｏｎ５)゛
　　　　　　　　　　　　　　(mass of ｍｕｏｎ)＝207×(electron mass)　，　　(ト3)
　Now, we describe the data of Li et ａに)ｏｎ the mass of nucleon.
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　.　　　　　　　　　　　”
　　　electron mass = 0.511 Mev
　　　ｌ ainu = 931.15 Mev
　　　neutron mass =1.00898 amu
　　　　　　　　　　　ニ1838.56 ゛(electron mass)　　　　　　　　　　　　　(1－4)
　　　proton mass° [1838. 56－(o'フV乱?511)]
　　　　　　　　　　×(electoron mass) = 1836.03 X (electron mass)
　　　　　　　　　　＝(1.00814amｕ)一(ｌ electron mass) .
　Moreover, it is concluded experimentally^^ that
　　　　　　　　　　　　　　　　　　(mass of neutrino) = 0.　　　　　　　　　(I-5)
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Considering the ｎｅμΓelationbetween the half and mean lives, we know that7)
　　　　　　　　　　　(half life time of pi－ mu decay)
　　　　　　　　　　= 0.698×(mean life time of pi－mu decay)
= 1.8 X iO"" sec. (ト６)
　By the evidence that in Berkeley cyclotron by the bombarding the carbon target
of half―inch thick with 340-Mev PrO ton, high － energy photon was obsｅrｖed8)，it
is clarified that there is ａ neutral pion produced by proton-nucleon collision and this
　　　　　●　　　　　　丿　　　　　　　　　　　ｊneutral pion decays into　　　　･･
　two Photｏｎs9)ｏｆenergy about from 54 to 85-Mev
　with　　　　　　　　　　　　　　犬ご　　
才
(レフ)
　　　decay life time 5〉く10－15 sec,
This experiment shows that3)ト11).
　　　　　　　　　　　(mass ofneut皿1 Pioﾘ) = 264×(ｅ!ectron mass),　　　(ト8)
and　　　　　　　　　　　　　　　　　7，７
　　　　　　　　　　　spin of the neutra卜pion °ｚｅr０.12)　　　　　　　　　　(ト9)
　From the idea of charge independence of pion phenomena and the detailed ‘balanc-
ing between the capture of positive pion by deuteron and its inverse reaction,*^ (fc:)ｒ
example;''' in meson capture process for 40 Mev meson in center of mass system. the
differential cross section for the emission of one proton at 45° and other proton at 1 35°
to the meson beam= 1 0 "^^cmVsterad ＝1 millibarn/sterad = 1 mb/sterad.) it follows
that　　　　　　　　　　　　　　　　　　　。
　　　　　　　　　　　　　　　φin of the charged pion = zero　　　　　　　(I－10)
　Ｆｒｏ° the predo°inant appearance of the t｀゛0fast neutrons case in the capture ｅ｀'
periment of stopped negative pion frcﾋ)ｍthe K-shell of the mesic deｕtｅｒiｕｍ,３)ｗｅmust
postulate that13)
　　　　　　　　　　　the intrinsic parity of charged pion ＝odd.　　　　　(ト11)
　Photopion production experiment'^･リ)shoｗs that the total cross sections fi:)rcharged
and neutral Pio!1 production, respectively, ゛ariate with incident photon energy･rising
from zero value at 150--Mev photon energy in Ｃ. Ｍ. S., to maximum. values
　　　　　　　　　　　　　　　　　－　　　　i1.6×‾28Cm2ニ0.16 mb fbr七harged one and　1 ｡0 × 1 0‾28Cm2°0.10 mb　釦r neutral
one at 300 ―Mev photon energyin Ｃ. Ｍ. S., and the angular distribution for produced
pions is different between for charged pion and neutral pion･
　Theoretical inve雨gation"' for t垣s experimental results forces us to postulate that
the intrinsic parity of neutralがｏ心S odd.　　　　　　　　　　　　(I－L2)
　§2　Scattering of Pion　　　　　･･
　Scattering measurments of pion-hucleon have been reported by°any authors･includ-
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ing the results of st°ight scattering for positive pion of kinetic energy range from
30-Mev to 70-Mev (in the laboratory system) in hydrogen by Leonad and ＳＴＯＲχ14)
　From these experirhents, total scattering cross丘)r positive pions in hydrogen as a
function of pion kinetic energy up to l 20 Me゛ in the laboratory system, is repre‘
sented by next relation fitly.14)'15)
　　　　　　(total cross section)ニ(constant) x (C. Ｍ. S. momentum of pion)*
　　　　　　X (C. M. S. total energy of Pion)-2　　　　　　　　　　　　(2－I)
　This feature of the energy dependence is theoretically comb姐ed with the three
dimensional pseudovector coupling property, transf(ﾆ)「med by the Dyson transforma-
tio?6｣from the pseudoscalar coupling of pseudoscalar pion with nucleon.
　For the differential scattering cross section, Anderson, Fermi, Martin and
ＮＡＧＬＥ１７)had studied the angular distribution of pion liquid-hydrogen scattering.
where the former produced by a 450-Mev proton beam striking a berylliu° target
inside the Chicago synchrocyclotron.
　For positive pion･ only the elastic scattering is considered possible･ where for pion
energies 78, 1100｢135-Me゛showing the larger intensity fi｣I'back゛ard direction, and
the total cross section is 80 mb for 1l 0-Mev posit沁ｅ pion, resonating at 200 Mev to
the value 200 mb.
　For negative pion, the elastic scattering･ the charge exchange and the radiative
capture are considered possible.　But the last case has been estimated only about less
than ｌ mb in cross section. The elastic, indicating the large intensity in forward direc
tion, totally has the l l mb for 120-Mev negative pion. The exchange, indicating the
large intensity in backv゛ard direction･ total】y has the 44 mb for 120 Me゛ negati゛e
pion.　Total cross section for negative pion proton scattering indicates a resonance at
200-Mev to the value 65 mb.
　To study the angular distribution･ we °ust proceed to the introduction of the idea
of charge irldepelldence.18)
　From the ａ§sumption that ａ total isotopic angular momentum in pion-nucleon sys-
tem is ａ good quantum number Ｔ･ we can analyse the scattering experi°ent bv the
charge states, where
　　　　　　　　　　　　　　　　　　　Ｉ＝÷　　　ヽ
and　　　　　　　　　　　　　　　　　　　　　　　　　　　
j　　　　
(2-2)
　　　　　　　　　　　　　　　　　　　Ｉ＝士
　Moreover･ in the lo゛ energy region･19)the scattering will be (!ue mainly to the con-
tributions of l ° Ｏ namely 5 wave･ and l ゛ｌ namely p wave.
　From these t゛ｏ standpointsパt follows"' that the scattering feature at any gi゛ｅ１１
energy will be determined by the phase shifts of the different states of given isotopic
spin, orbital and total angular momentum.　So there will be six phase shifts at each
energy･
　The phase shifts of the s wave of isotopic spin 3/2 and l /2 will be indicated by 83
and 81.　The phase shifts of the p wave will be indicated by δ33,831，813and Su, where
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the firstindex is twice the i§otopicspin of the state and the second index is twice the
angular momentum.　Hereafter･ ゛ｅwritむbriefly these phase shiftsasS≫ and 8好｡
　　　　　　　　　　　　j　　f　　　　　7The proceeding data about scattering experiments and the knowledge about pi mesic
atom (observations of the from ２ρto Is lines in the elements lithium to oxgyen by
ＳＴＥ八RSet al.2o))giｖｅthe following values of phase shifts.
　833 is seen to follow an three power of C. M. S. momentum v (in unit of pion mass)
of pion dependence at low energy, but√beyond 80-Me゛ kinetic energy of the incident
pion in the laboratory system･ rises faster than this dependence･ and from ｌ５０Mev
on linearly with energy. reaching 90 degrees at 200-Mev.
　　This means the resonance at 200-Mev"', namely
　　　　　　　　　　　　ヘ　ダ　　833＝÷　　　　　　　　　　　　　　(2-3)
at 200-Mev, and under 80-Mev
　　　　　　　　　　　　　　　833 = 0.2357?^　　　　　　　　　　　　　（2－4）22）
　As s ゛３゛ephase shifts should depend linearly on 77，under 80 Mev pion kinetic
energy inlaboratory system, ０ＲＥＡＲ２２）｀hasobtained the next fitvalue.
.Si = 0.16?7
、83半－0.1ｈ7
(2-5)
Moreover, about other threとphase shifts,we only make the next description.
　831，813and 8ｕ are smalしso neg!isible in followins; discussion.　　　　（2－6）
　§３　Chew-Low formalism
　To illustrate the behavior of the phase shifts･ especially in low energy range･ many
attempts have been (!Ｏｎｅ.29)しEspecially,Chew and ＬＯＷ２３)haｖe shown that a simple
fixed-sourse theory of thｅｐwave pion nucleon interaction with the static pseudoscalar
pion with pseudovector coupling represents the queer 833 resonance ゛ery fruitfully･
　Following the simillar line, Drell et al.22) treated the S wave, and tried to illust-
rate the Orear's data,-"' i.ｅ.ｅq!lations (2－5)･
　Under the same, but static and non-local, fc:)ｒｍof the interaction Hamiltonian,
ＬＯＭＯＮ２５)haｖｅtreated the s‘ｗａｖ‘eproblem, solving exactly the scattering equation.
　On the other hand, Castill町○，ＤＡＬＩＴＹ ａｎ(!ＤＹsoN26)stｕ(4ied the Ｌｏｗ27)sｃａttｅｒ-
ing equation with both charged andトscalar meson theory in the one-meson approxi-
mation.
　Attention is necessary to the fact that one-meson approximation also employed in
the Chew-Low p wave theory･　／∧，
　ＨＡＴＡＫＥＹＡＭＡ,ＯsＡＤＡ池ｄＴＡＮＩ２８)haｖｅtreated this chargec!scalar meson problem in
solving the ＣＨＥｗ-ＣＯＥｗ句皿tion ゛nth the absolute square of the scattering amplitude.
　In following discussion, j trial treatment ir!μ＆s wave Chew-Low equation with
the absolute square of the scattering amplitude will be done.
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　§4　Solving process　　　　　　　　'｡　　　　・ ゛
　To treate the pion scattering by fixed source nucleon in p wave, and 5 wave, follow-
ing the Chew-Low formalis?3), 24) w^e take the total Hamiltonian
　　　　　　　　　　　　　　亙＝瓦十篤十瓦＝瓦十狸　　　　　　　(4-l)
where
　　　　　　　　　　　　　　　　瓦＝Σｆｅａｉ＾ａｔｃｏｉ　　　　　　　　　　(4-2)
　　　　　　　　　　　　　　篤＝Σk(Vpkak十りにぐ)　　　　　　　(4-3)
　　　　瓦＝Σ?{:んバＱ十ぶ}Ｗ十αご)十に?(ぐ一匈叫十紹)1　(4-4)
　　　　　　　　　　　　　Ｖ’ｐｋ＝i/ｐ(＜ｒ-ｋ)スア謡ごリμ)　　　　　　　(4－5)
　　　　　　　　　　　ｙ。１･＝嘉『/k芯‾び紆以ん』゛(的　(4-6)
Fふ･=i{ ―a｡)(言)≒1,1'1/ﾐゑ元vXk)vXが)　　　(4-7)
　　　　　　　　7Eい']ニTt", (isotopic sufix c!f&･ん'･ん″)゜(I・2･ 3) cyclic.　　(4-8)
　Ｈｅｒｅ，αｊand ak are, respectively･ creation and annihilation operators･ 叫゜(?十ん2)き
is the energy of momentumんof pion mass ゛･ ゜'is the nucleon spin vector･ ａ｢1(!７ i゛s
the　k th component of the nucleon isotopic spin operator, Mis the mass of the nu-
cleon,り㈲SindvXk) are, respeGCtively, the source function ｆｉ)Γpand ｓ wave Ｐｉｏｎ，か
y。,a. are the ｃｏｅ缶cient constants relating three coupling types.
§5　S wave
In this section、only s wave case is considered. Namely、in (4-1)
　　　　　　　　　　　　　　　　　　　亙＝属十瓦． (5一I)
In this case･ the Chew-Low equation for,the scatteringamplitude for non energy
shell,/ia(a),,ω,')is,in one-meson approximation.
偏(叫擢)＝[一去]{2催十ａ,(ヰ)2λ・(ωけ擢)}
　　'＋尹ユ九九し[ふこ≒言と性ぺ]
＋
Σｙ臨一叫仇(４－叫)(ら十叙衣一I)ヰ)
(5-2)
ωん＋ω９
Here
　　　　　　　　　　　　　　　　　臨＝(λ3，λl)＝(十1,-2)　　　　　　　　　　(5－3)
　From the discussion about the scattering matrix, it is easily seen that the ωy de
pendence ｏｆ臨((･)9･ω,')istrivial and linear.
　　　　　　　　　　　　　　　　ha,{(i>n･ωj)ニｊ４(ω9)十･(べＢｅ(叫)　　　　　　　　　(5－4)
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　By the employment of this dependent property, we get the representation for the
scattering a°plitude on energy shell
　　　　　　　　　　　　　　　　　　臨(COo, CO。)－:ﾉzjl(叫)
Moreovr, by the deposit of　ダ　レ
　　　　　　　　　　　　　　　　　　　　ω9十茫ヽ
｀ｖｅget the equation of the scattering amplitude for complex variable ｚ.
Here
∠j。＝
Ｆ
　χ
　I-
47ｒ
ん・(２)゜升＋Γλ゛十y2゛(l?)]2[
(Ok―ｻ已
(5-5)
(5-6)
(5-ﾌ)
一倍2;首＋y.2゛(ど))]2yト
[八*(aik)Aaiaik)十昂臨)轟’(叫)十副馬脳)円}　　(5-8)
以(毒ｱ十乃卜万2゛[どた]]2[μち(゛)に‾図1(゛)門F
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(5-9)
As the boundary condition, if ｚ approaches to (5-6), hn{z) approaches to
　　　　　　　　　　　　　　　　　　　丿心' sinS≫(o)
　　　　　　　　　　　　　　　　　　ニq[yXq)で?~
■　　　　　　　　　(5－lo)
　　　　　　　　　　　　　.　●g°4　　'1 1／ ●　　　　　　　　　　　　　　　　　　　　　　　　　
　f●§6　Modified scattering amplitudぐfor s wave
　Put　　　　　　　　　　　　　°　　　　　∧
　　　　　　　　　　　　　　　　　臨(叫)[vXq)]＝瓦(叫)　　　　　　　(6-1)
and, in following, call this 召i(叫)･as the modified scattering amplitude.
　In ａ similar way as §5, we get the CHEW-Low-like eqation for HJz).　In the inte-
gral symbol, this is　　　　I　　　　'‘'
　　凡(ｚ)＝(以ｚ)](臨十万λやｚ)　　　　ヶ
十[ひ｡(こ)]
From(5-10), ifｚapproaches t6 (5-6),凡(z) approaches to
(6-2)
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フ
　　　　　　　　　　　　　　　　　　　♂心)sin＆(9)
　　　　　　　　　　　　　　　　　　　　　9[む｡(9)]　　　　　　　　　　　　(6-3)
For large ω9、from (6-2)･
　　　　　　　　　　　　　　　O([心7]]‰2)＝O(|瓦夙)12)　　　　　(6-4)
SO､we discuss the convergence of the next integral coming from the approach (5-6)
from the integral in (6-2) in the large integral range going from some fixed value larger
thanω9 to infinity･
(卜べ川良ぎ→
だ(F尼叫工厄??血亡)
鄙恥汁(tごと。(-1)七)]
ｚ(･χ゜゜Ｊ(以&)]2＆)i)
　To converge the last representation of (6-5)･
　　　　　　　　　　　　　　　.0([似ん]]2)･O脳3)＝O臨-1)
for large (４. To satisfy the (6－6)･we assume that
　　　　　　　　　　　以&)＝ｉＺｎ７Ｆ　、
or generally
　　　　　　　　　　vXz)゜ｚ2十
回し
?.
(6-8) is consistent to the treatment by ＬＯＭＯＮ.25)
(6-5)
(6-6)
(6-ﾌ)
(6-8)
§7　Treatment of 5 wave by absolute square of the modified amplituc!ｅ
　　　　　　　　　　　ＩTo solve (6-2), consider the next contour integral,
I函)ニ士X。ｽﾞ≧?)町1(ｙ)づ? (7-1)
where the integral path Cl, c2 and c3，are taken as follows.
　　Cl　goes from十゜゜一茫tｏ＋ｍ一茫and back from 十ｍ十茫tｏ十゜ｏ十茫.
　　c2　goes from 一 (゛)十茫tｏ －ｍ十is and back from －ｍ－茫to －゜o-i£.
　　　　●　　　　　　●　　　　●　　　　　　　●　　　　　　　●　●　　　　　　　　　●　　　・　　●c3 1sａlarge circle, disconnected into two semi-circles at real axis, going ｍ counter-
clockwise direction.
　　Then ｃ１十c2十ｃ３composes ａ closed path･
　　Here, we make the next assumption for ａ new function几(z) appeared in (フー1)･
　　(Assumption 1.)几(ｚ)is real and finite n)r real ｚ.
　　(Assumption 2.) For large 岡．
　　　　　　　　　　　　　　　　　　　　　　０(鴎(釧)＝Ｏ(ｌｚけ2).　　　　　　　　　　　(フー2)
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　From the assumption 2 and (フーI)jグ
hiz)=士レぺ言知七響]
(Assumption 3.) /a(z) has^only, several number of the simple poles.
　　　Then, from assumption 1 and assumtion 2
　So
が
　　　乱白吝(毒之→ﾉる１
)ぺ噪≒し卜七三)｣
＝(ぺ)尹[{j。2-（)仁フケとど二十[こ2一心ｙ一丿≒ｼﾌ]
(7-3)
(ﾌｰ4)
　　　十心2－?)仏(ｚ)　　　　　　，j　　　　　　　　　　　　　　　　(フー5)
Attention is necessary to the fact that the firstterm of the right hand side oF(7－5)
is real fiﾆ)ｒrealｚ.
　011 this preparation, ｗ9バconsider the next integral equation･ which is parallel to
(6－2)｡
　　　　　　　　Ｑ(ｚ)＝[以ｚ]][臨十ｒ･λｇ十瓦(ｚ)]
うふ)几レベ参?　→一言≠] (ﾌｰ6)
瓦(ｚ)is determined in each cases of approχimation in following discusstion. More-
over･ ゛ｅset the fiﾆ)110゛ingassumption for G^{z)･
　(Assumption 4.) For real ｚwhich is greater than十ｍ or mallerthan ―m、
　　　　　　　　　　　　　　'寸心(釧２＝み(ｚ).　　　　　　　　　　(ﾌｰﾌﾟ)
　　　So from (7＝ﾌ) and (ﾌ＝5)、for
　　　　　　　　　　　　　　　りｒd1則≧≧z7z、　　　　　　　　　(ﾌ＝8)
み(２)゛[(迄十r-x゛十尺;’(２)4ﾆ('べ)弓[{Å。2‾?
Z―Za,。
　　゛十{ｚL2一心丿こ回ら})2十(ｚ2－?){几[か2][ら(ｚ)]2.　　(ﾌｰ9)
　§８　Consideration about the crossing relation
　As ha,{z)must satisfy the crossing relation、Ha{z) must also satisfy the next crossing
relation.
　　　　　　　　　　2　　　　β-1凡(－ｚ)＝苓(脳十了臨(－1)＝)尽(ｚ)　　　(8-1)
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　From (8-1) and (6-2), the charge state dependence of 迄in(5－8)ｍｕst disappear･
So
　　　　　　　　　　　　　　　　　　　　j1三∠13三ｊ　　　　　　　　　　　　　(8－2)
This conclusion will be discussed in another following report with the connection of
the eflFectthe double production phenomena.
　The two equations, (6－2)ａｎｄ(フー6), which must be compared with each other, be-
come, respectively
　　凡(こ)＝[vXz)]り十ｒ･λ。･ｚ)　　　　"
十[む心]]
球－･[ヤ皿⊇３剛2
(≒ｺﾞλ。(－l)勺
777　皿　　　。．　Ｑ)ん-Ｚ　　　　　　　　　　　　　COk+ Z
(8-3)
ら(ｚ)＝Ｄ｡(ｚ)][ｊ十ｒ･λ･。ｚ十瓦㈲]
十Ｄ冷)]言
And(フー9)becomes
いべ言ヤノj⊇）］ (8-4)
几(２)゜[((ｊ十/'゜λ’‘２十KJz)ナ(ぺ)写ﾄ:｀2‾謡了こ
　　十{:４卜?y二讐ｼｼ}ｱ十(ｊ－?){几(辻川Ｄふ)]2　　　　(8-5)
　We proceed to solve the (8-4) and (8-5) in /^(z), possibly approximating the true
瓦(ｚ).　Ｆｏけhis purpose, the choice of KJz) is significant, and the breakdown of
(8－1)ｍｕst be weak possibly. But this procedure is difficult. In following, only three
simple casesヽas example, will be considered. First case is
　　　　　　　　　　　　　　　瓦(ｚ)三0.　　　　　　　　　　(8-6)
Next asce is
　　　　　　　　　　　　　　　瓦(ｚ卜入諾●　　　　　　　　　　(8-ﾌ)
Third case is
瓦(ｚ)＝
‰
- 尺 (8-8)
　§９　Case of (8-7)
　In this section、 case ｏｆ(8-ﾌ)、only, is considered. Inserting (8-ﾌ)、(フー4)ａｎｄ(6-8)、
into (8-5)尚
l;(ﾁｦ乙-＋づ?足う＝[{j+r-Xc,-z+Xc・'゛
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十(ぺ)考卜:乱こ?}Ｌ七谷こ 十[:42‾?ｙｚ回i。2])2
ヤ2－2){y(つ≒シ二召ど)F卜に心気,引2
To satisfy(9-1), the totalnumbr of simple poles of几(z) must be four
　So, ゛e must put, conside血lg the'assumption 2，
几(ｚ)＝.十二y石岩
(ぺ)ｙ[Ｇ;ｊ‾㎞ツ＼ｚ≒。。十{:4j‾″lツ‾jをiｙ}
＿・　　C3ｚ3十C2♂十Ｇｚ十Co
－
　　ｚ４＋α3ｚ3十aoz^ + <X＼z+ Oo
Reinserting (9-2) anc!(9-3) into (9-1), we get
(9-I)
(9-2)
(9-3)
み(z) =[Ｆ４･(ｊ十λ。鳶r十万jF3(かλ。)2十ｒ･λ。･ｚ)2]
　　)([(F2十ｓ2‾?)2十Ｆ.3回二?ＴＦ２)(ｊ十臨尺十‾と‾F3(鳥臨)2十ｒ･‰･ｚ)
十{戸り十λ。‘尺十Tyμ3(ｒ･λ。)2十ｒ･λ，･ｚ)2]‾1 (9-4)
J+＼ぶ+ r･‘｀・･z+(-りぎ[{扁ト?}しZ
Zan‘r_*2
_?ｙ，回り乱]
゛
{(F2十ｚ2－?)2十{T(i2－″z2－
F2)F3り十λ。･尺゛十万F3(/‾'･λ。)2十ｒ･λ。･ｚ)}
ｘり十心･K+ Y v＼r-‰)2十ｒ･ｙｚ)×[(Ｆ２十ｚ2－?)2
十F3(ｚ2－?一芹)り｡十４･尺＋{-iﾝ3(ｒ･λ。)十(r･偏ｚ))
十十戸り十偏゜尺＋白目(r-v)トr-＼a-z)丁1 (9-5)
　　(9-4) is, essentially, identical with L(と)ＭＯＮ･sｅχact solution ｒｅsｕlt.25)Ｂｕtthis iden。
tification is very queer, because our eqation (9-4) is coming under the influence of
幽ｅ many modifications. So this identification must be said to be perfectly accidental,
or must be discussed from another standpoint･
　Case (8-6) is easily obtained, setting in (9-4) that Ｋ equals to zero.
　§10　Case ｏｆ(8－8)　　　　　　，
　In thisｃａsと,from (8-8) and (8-5), Uz) has ａ simple pole at origin. Similar discus-
sion to §9 show that 几(z) has six poles containing origin pole. So, from the assump-
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tion l、几(z) has one real pole other than origin.　We guess 21sfi:)110ｗs.　Other fou「
poles may be the LOMON-like solution as (9－4).
　Now this real two poles remind us the Serber-Lee solｕ.tion2°･'in the problem of
the charged scalar meson.
　Ｂｕt、it is (!ifficultto obtain an explicit representation in this case.　So we don't dis-
cuss any more about it.
　§　ＩＩ　Conclusion
　The idea of sol゛ingthe Chew-Low equation for s wave in the absolute square of
scattering a°plitude, ゜et ｍ皿ｙ difficultiesin the appoxi°ation °ethod.
　But, in another sense, we obtained many benefits.
　As a future problem, the choice of 瓦(ｚ)in§8 will be considered. Whether the
Chew-Low fowmalism can explain the mysterious behaviour of 5 wave phase shifts
δland 83 (cf. (2-5)) orｎｏt･it will be discussed in the future following report.　And
another approaches to s wave also must be taken up in the same report｡
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　e
　　　　　　　　　　　　　　　　　　　　　　Summary
　Historical aspect about pion and pion-nucleon interaction is described. Chew-Lovv
formalism approach to s wave is introduced.　Absolute square of amplitude is emp-
loyed to solve the equation in analytic representation.　It is ゛ery queer, but interest-
ing that ＬＯＭＯＮ'sresult reappear in this treatment.　Approxi゜ation method contains
many difficulties.
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